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Is a/b > 1 mol/L for a and b in the van der Waals equation? 


Asked today Active today Viewed 87 times 


A We know that the van der Waals equation for real gases is 


0 


2 
(v 4 = (V — nb) = nRT. 


Isa > 6b always in this equation? 


In my textbook a > 6 for gases like He, Ne, Ar, Kr, Xe, Hy, No, Oo, Cly, CO2, CH4, CCh, 
NHs, H,O. 


Is my conclusion that a > b always correct? I am comparing magnitudes only with the unit 
atm L? mol~? for a and L mol! for b. In other words, I am asking whether a /b is always 
greater than 1 mol L~!? 


physical-chemistry gas-laws equation-of-state van-der-waals-behavior 





Share Edit Follow Flag edited 14 hours ago asked 21 hours ago 
a Karsten Theis Ea Chemistry Lover 
- 262k 4 45 = 113 97 4 


y New contributor 


6 It's not meaningful to ask if a > b, because they have different units. It's like asking if 3 atm >2L, 
or 3m > 2s. Now you might be tempted to say "what I'm really asking about is just the magnitudes, 
after you strip off the units". And thus 3 atm > 2L becomes 3 > 2, so you think you're OK. But 
you're not, because the magnitudes are themselves unit-dependent. E.g., 2 L = 2000 mL, so 
3 atm > 2L becomes 3 atm > 2000 mL which leaves you, after stripping off the units, with 
3 > 2000. - theorist 20 hours ago # 





2 
Thanks for spotting the error, btw Iam comparing their magnitudes only , and the unit to be Saat 
mo 
for a and — for b. Then is a > b?? — Chemistry Lover 19 hours ago # 
mol 

1 You don't compare magnitudes. — Ivan Neretin 17 hours ago 

3 @ChemistryLover As theorist says it makes no sense whatsoever to compare things with different 
units. — lan Bush 17 hours ago 

2 @ChemistryLover I think you've misunderstood my comment-—it specifically explains why you can't 


compare magnitudes of quantities that have different units. - theorist 17 hours ago 


@theorist, Ok thanks — Chemistry Lover 16 hours ago 
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4 A followup question is: even if this is true, what does it tell you? Does it tell you anything useful? 


— orthocresol # 12 hours ago 
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For most real gases, a > 0 is usually true, provided a is given in atm L? mol~? or 


bar L? mol~? and b in L mol~!. However, it makes no sense whatsoever as commented by 


@theorist and @IanBush. 


a and 6 values (Van der Waals constants) for gases are given in this data page of Wikipedia, 


and you can verify from the data that a > b. 


Values of van der Waals Constants for Some Common Gases 


Gas 


Cle 

CO, 
CHy 
NHz3 
H,0 
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atmL* 
a ee 
( mol’ 


0.034 
0.211 
1.35 
2.32 
4.19 
0.244 
1.39 
1.36 
6.49 
3.59 
2.20 
4.17 
5.46 
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0.0237 
0.0171 
0.0322 
0.0398 
0.0511 
0.0266 
0.0391 
0.0318 
0.0562 
0.0427 
0.0428 
0.0371 
0.0305 


a 
1.4 

12.3 
41.9 
58.3 
82.0 
9.71 
35.5 
42.8 
115 
84.1 
52.6 
112 
179 
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1 It appears that you've used IATRX to create a data table and exported it as a raster image, which is 
nice, but there was no point in doing so. There is no features seen on the image that couldn't be 


done as effective with MathJax, and MathJax table would actually contain ready-to-use numbers. 
Besides, I also don't see how this answers the question — this is just an illustration to OP's question. 
—andselisk #9 hours ago # 


@andselisk I tried that but tabular environment is not supported. — huzaifa abedeen 9 hours ago 


@huzaifaabedeen That's because you need to use array , not tabular . Not every ATRX macros 
name translates exactly in MathJax. — andselisk # 9 hours ago 
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